ABSTRACT Altogether 238 759 miners employed by the National Coal Board were examined in the third of the Board's radiological surveys from 1969 to 1973 inclusive. Excluding those diagnosed as having progressive massive fibrosis (PMF) on that occasion, 210 847 were in collieries still operating at the time of the fourth survey four to five years later; 132 728 attended for radiography at the same colliery on the second occasion, and were used to study the attack rate of PMF. In all groups in the age range 35-54 and having category 2 simple pneumoconiosis (SPN) or less, 80 % or more had a second radiograph. It was found that the probability of developing PMF increased sharply with rising category of SPN; however, half the cases occurred in men having SPN categories 0 or 1, who were in the majority. Current coalface work had no significant effect on the attack rate. Age increased the attack rate of PMF within each major SPN category (0, 1, 2, and 3), especially the higher categories. All or part of this effect may have been due to the fact that SPN in younger men with categories 1 and 2 tends to lie in the lower range within these categories. Similarly, a lower distribution of SPN within each category associated with a low overall local prevalence may account wholly or in part for the great difference between the attack rates of PMF supervening on each category of SPN in Scotland and South Wales. The rank (quality) of coal mined had no effect on the attack rate.
Progressive massive fibrosis (PMF) is the most disabling form of coal workers' pneumoconiosis12 and the only form that shortens life considerably.3 4 Once started it tends to increase fairly rapidly5 and may continue to increase despite removal from the dust hazard.6 For these reasons an important aim of dust control in collieries is the prevention of PMF. In recent years the problem of how this may best be achieved has had attention from groups appointed by the Government7 and by the National Union of Mineworkers,8 but both studies were somewhat hampered by a lack of information. To find out more Requests for reprints to: Dr J A Dick, National Coal Board Radiological Centre, Golden Smithies Lane, Wath-on-Dearne, South Yorkshire S63 7EW. *Now tuberculosis physician, Swaziland. In addition to the influences which we were in a position to assess it is possible that immunological status is important in determining the occurrence of PMF. [14] [15] [16] Method Altogether 238 759 miners were x-rayed in the third PXR survey round, which covered all NCB collieries in Britain between 1969 and 1973. These represented 91 6% of the defined colliery population.
We analysed the x-ray data in the third and fourth survey rounds of all miners who were read as being free from PMF in the third round and who were re-x-rayed in the fourth round (four to five years later) at the same colliery. Men at collieries that had closed by the fourth round are therefore excluded. The eligible population from the third round was 210 847. The number of these re-x-rayed at the same colliery in the fourth round was We conclude that reliable PMF attack rates can be drawn for the miners aged 35-54, and the main analysis will be confined to them. Comparison of results from different x-ray cenitres Mean age differed little between centres, varying from 39-7 to 41-1. Table 3 it can be seen that as with all categories of PMF taken together, the incidence of PMF category B read after a film four to five years earlier, which had been regarded as showing SPN only, is closely related to the initial category of SPN read.
There was no case in which category C was read on the second occasion when no PMF had been recorded the first time. hence a greater liability to develop PMF. We looked into the question of whether PMF is more likely to develop in men who are currently being exposed to the greater concentrations of dust found at the coal face.
The proportions of first-survey face workers and non-face workers who were read as having PMF on the second occasion were almost identical (0 31 % and 0-32% respectively), and this held good within each initial category of SPN (table 4) .
Factors predisposing to the development ofprogressive massive fibrosis in coal miners From age 50 upwards the non-face workers, apart from those whose initial category was 0, had a slightly higher attack rate of PMF than the face workers. It could therefore be argued that men who were face workers at the time of the first x-ray were likely to develop more SPN during the period between the two surveys, and as a result show more PMF when x-rayed the second time. The PMF attack rates by SPN category were therefore recalculated on the basis of the SPN category found on the secontd occasion for the original face and non-face groups. The pattern of PMF attacks was unchanged, indicating that this factor was not important.
EFFECT OF COAL RANK
Of the 132 728 miners, 113 341 were in collieries whose coal rank could be defined according to the criteria given by Bennett et Possibly the age gradient is partly or wholly due to a lower average radiological SPN level within each category carried by younger men; this would be represented by a predominance in older men of the higher ILO subcategories of each main category 0, 1, 2, and 3, and of the lower subcategories in younger men. The mechanism postulated is the same as that producing more PMF on a single SPN category in high-prevalence areas, discussed above.
